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mentioned. 

[0020]In this invention, in the range which does not spoil the effect of this invention, as 
a publicly known loading material Clay, The organic loading material manufactured 
from synthetic resins, such as inorganic loading materials, such as silica, talc, 
calcination kaolin, and calcium carbonate, or vinyl chloride resin, polystyrene resin, 
urea formaldehyde resin, melamine system resin, styrene / butadiene series copolymer 
system resin, can also be used together. 

[002l]lf needed Polyacrylamide system polymers, polyvinyl alcohol system polymers, 
Paper reinforcing agents, such as cation-ized starch, urea/formalin resin, 
melamine/formalin resin! The salt of the copolymer of acrylamide / aminomethyl 
acrylamide, Filterability or yield improvers, such as cation-ized starch, 
polyethyleneimine, polyethylene oxide, acrylamide / sodium acrylate copolymer? 
auxiliary agents, such as aluminum sulfate (sulfuric acid band), a water resistance-ized 
agent, ultraviolet inhibitor, and a fading inhibitor, etc. may be contained. 
[0022] 

[ExamplelHereafter, although this invention is explained in detail according to an 
example and a comparative example, this invention is not limited to these. Percent 
shows mass percent during explanation. 

[0023]About the neutral paper of fine quality manufactured by the example and the 
comparative example, a loft, a whiteness degree, opacity, breaking length, and the 
loading material yield were measured by the method shown below. 

- Loft : the density of paper was computed from basis weight and thickness of paper. It is 
shown that a loft is so high that it is low-density. 

- Measurement of a whiteness degree : the whiteness degree was measured with hunter 
white chromoscope based on JIS P 8123. 

- Measurement of opacity : opacity was measured using the hunter reflectometer based 
on JIS P 8138. 

• Yield of a loading material : after cutting off ten 10x10 cm pieces of paper and drying 
them for 105 **x 3 hours from the hand papermaking sheet which blended the hand 
papermaking sheet (blank) and loading material which were created beforehand, and 
which have not blended the loading material, they are **** and ** about oven dry 
weight. Next, it asks for the ash contained in a sheet by burning this bone-dry piece of 
paper with an electric furnace for 575 **x 2 hours. The loading material yield (%) was 
computed from the following formula. 

Loading-material yield ={(the sheet ash weight containing a loading material / said 
oven-dry-weight-blank ash weight / the oven dry weight)} /loading- material 
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compounding-rate xlOO and breaking length: It asked with the following formula by JIS 
P8113. 

Breaking-length = tensile strength / (basis weight of the width x specimen of a 
specimen) xlOOO, and ash: Based on JIS P 8128, ashing temperature was 575 **. 
- The ratio of a composite particle : the ingredient ratio of the composite particle was 
measured by X-ray fluorescence. 

Comprehensive quality evaluation was performed in the above measurement result. 
Evaluation was made into the following three-stage. 

O : it is dramatically good. : It is good, x: It is inferior. [0024]The granular material 30g 
of the <synthetic example 1> calcium carbonate (product TPmade from Okutama 
industry- 121) was added to 312 g of sodium silicate solutions (it is considered as a part 
for silicic acid, and is 3.61%), distributed processing was performed for 20 minutes at 
the number of rotations of 3000 rpm using the homomixer, and the calcium carbonate 
slurry was prepared. Next, temperature up was carried out to 75 ** with the oil bath, 
having put this slurry into the four-lot flask of 1L to which the agitator, the thermo 
sensor, and the reflux condenser were attached, and stirring it. Next, keeping the slurry 
in a container at 75 **, the micro tuning pump was used, 0.36 N of sulfuric acid 276g 
was dropped over 3 hours by a part for 1.53-mVin dropping speed, and calcium 
carbonate silica compound floe was obtained. The pH of the reaction mixture at this 
time was 10.3. The wet cake of calcium carbonate silica compound floe was obtained 
filtration and by rinsing and filtering again using the No.2 filter paper. When the size 
distribution measuring device master sizer S (made in Malvern) was used and volume 
mean particle diameter was measured 50% by laser diffraction / the scattering- about 
method, mean particle diameter was 8 microns and the ratio of calcium carbonate and 
silica was 70:30. 

[0025]In the example 1 of the <synthetic example 2> composition, calcium carbonate 
silica compound floe was obtained like the synthetic example 1 except having changed 
the granular material of calcium carbonate (product TPmade from Okutama 
industry 121) into 70 g. The pH of the reaction mixture at this time was 10.2. The mean 
particle diameter of the obtained calcium carbonate silica compound floe was 5.4 
microns, and the ratio of calcium carbonate and silica was 86:14. 

[0026]In the example 1 of the <synthetic example 3> composition, stoving was 
performed for the obtained calcium carbonate silica compound floe in 105 ** and 5 hours. 
Next, in this dried powder object, the Sand grinder performed wet milling and the 
calcium carbonate silica compound floe whose mean particle diameter is 2.0 microns 
was obtained. 
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[0027]The granular material 18g and 12 g of titanium dioxides (FURUKAWA FA- 50) of 
the <synthetic example 4> calcium carbonate (product TPmade from Okutama 
industry 121) are added to 312 g of sodium silicate solutions (it is considered as a part 
for silicic acid, and is 3.61%), For 20 minutes and distributed processing were performed 
at the number of rotations of 3000 rpm using the homomixer, and the mixed slurry of 
calcium carbonate and a titanium dioxide was prepared. Next, temperature up was 
carried out to 75 ** with the oil bath, having put this slurry into the four-lot flask of 1L 
to which the agitator, the thermo sensor, and the reflux condenser were attached, and 
stirring it. Next, keeping the slurry in a container at 75 **, the micro tuning pump was 
used, 0.36 N of sulfuric acid 276g was dropped over 3 hours by a part for 1.53-ml/in 
dropping speed, and calcium carbonate and titanium dioxide silica compound floe were 
obtained. The pH of the reaction mixture at this time was 10.1. The wet cake of calcium 
carbonate and titanium dioxide silica compound floe was obtained filtration and by 
rinsing and filtering again using the No.2 filter paper. Mean particle diameter was 4.9 
microns and the ratio of calcium carbonate, a titanium dioxide, and silica was 52:34:14. 
[0028]The granular material 30g of the <synthetic example 5> kaolin (product made 
from CADAM Amazon 88SD) was added to 312 g of sodium silicate solutions (it is 
considered as a part for silicic acid, and is 3.61%), distributed processing was performed 
for 20 minutes at the number of rotations of 3000 rpm using the homomixer, and the 
kaolin slurry was prepared. Next, temperature up was carried out to 75 ** with the oil 
bath, having put this slurry into the fourlot flask of 1L to which the agitator, the 
thermo sensor, and the reflux condenser were attached, and stirring it. Next, keeping 
the slurry in a container at 75 **, the micro tuning pump was used, 0.36 N of sulfuric 
acid 276g was dropped over 3 hours by a part for 1.53-ml/in dropping speed, and kaolin 
silica compound floe was obtained. The pH of the reaction mixture at this time was 8.5. 
The wet cake of kaolin silica compound floe was obtained filtration and by rinsing and 
filtering again using the No.2 filter paper. Mean particle diameter was 12.7 microns and 
the ratio of kaolin and silica was 70:30. 

[0029]In the example 5 of the <synthetic example 6> composition, stoving was 
performed for the obtained kaolin silica compound floe in 105 ** and 5 hours. Next, in 
this dried powder object, the Sand grinder performed wet milling and the kaolin silica 
compound floe whose mean particle diameter is 2.5 microns was obtained. 
[0030lln the example 1 of the <synthetic example 7> composition, calcium carbonate 
silica compound floe was obtained like the synthetic example 1 except having changed 
the granular material of calcium carbonate into 20 g. The pH of the reaction mixture at 
this time was 10.2. The mean particle diameter of the obtained calcium carbonate silica 
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compound floe was 10.0 microns, and the ratio of calcium carbonate and silica was 65:35. 
[003l]In the example 1 of the <synthetic example 8> composition, calcium carbonate 
silica compound floe was obtained like the synthetic example 1 except having changed 
the granular material of calcium carbonate into 10 g. The pH of the reaction mixture at 
this time was 10.1. The mean particle diameter of the obtained calcium carbonate silica 
compound floe was 30.5 microns, and the ratio of calcium carbonate and silica was 60:40. 
[0032]In the example 5 of the <synthetic example 9> composition, kaolin silica 
compound floe was obtained like the synthetic example 5 except having changed the 
granular material of kaolin into 20 g. The pH of the reaction mixture at this time was 
9.8. The mean particle diameter of the obtained kaolin silica compound floe was 15.0 
microns, and the ratio of kaolin and silica was 70"-30. 

[0033]In the example 5 of the <synthetic example 10> composition, kaolin silica 
compound floe was obtained like the synthetic example 5 except having changed the 
granular material of kaolin into 10 g. The pH of the reaction mixture at this time was 
9.6. The mean particle diameter of the obtained kaolin silica compound floe was 35.5 
microns, and the ratio of kaolin and silica was 68:32. 

[0034]The granular material 30g of the <synthetic example 11> calcium carbonate 
(product TPmade from Okutama industry 121) was added to 312 g of sodium silicate 
solutions (it is considered as a part for silicic acid, and is 3.61%), distributed processing 
was performed for 20 minutes at the number of rotations of 3000 rpm using the 
homomixer, and the calcium carbonate slurry was prepared. Next, temperature up was 
carried out to 75 ** with the oil bath, having put this slurry into the four-lot flask of 1L 
to which the agitator, the thermo sensor, and the reflux condenser were attached, and 
stirring it. Next, keeping the slurry in a container at 75 ** the micro tuning pump was 
used, the sulfuric acid 180g of 10% of the weight of concentration was dropped over 3 
hours by a part for 1.0-ml/in dropping speed, and the calcium carbonate silica composite 
particle was obtained. The pH of the reaction mixture at this time was 5.7. The wet cake 
of the calcium carbonate silica composite particle was obtained filtration and by rinsing 
and filtering again using the No.2 filter paper. Mean particle diameter was 9 microns, 
the ratio of calcium carbonate and silica was 25=75 and its ratio of silica was higher than 
calcium carbonate. When the composite particle was observed with the electron 
microscope, particles are spherical and calcium carbonate was thoroughly covered by 
white carbon. 

[0035]The granular material 30g of the <synthetic example 12> kaolin (product made 
from CADAM Amazon 88SD) was added to 312 g of sodium silicate solutions (it is 
considered as a part for silicic acid, and is 3.61%), distributed processing was performed 
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for 20 minutes at the number of rotations of 3000 rpm using the homomixer, and the 
kaolin slurry was prepared. Next, temperature up was carried out to 75 ** with the oil 
bath, having put this slurry into the four-lot flask of 1L to which the agitator, the 
thermo sensor, and the reflux condenser were attached, and stirring it. Next, keeping 
the slurry in a container at 75 **, the micro tuning pump was used, the sulfuric acid 
180g of 10% of the weight of concentration was dropped over 3 hours by a part for 
LO-ml/in dropping speed, and the kaolin silica composite particle was obtained. The pH 
of the reaction mixture at this time was 6,5. The wet cake of the kaolin silica composite 
particle was obtained filtration and by rinsing and filtering again using the No.2 filter 
paper. Mean particle diameter was 9.5 microns, the ratio of kaolin and silica was 20^80 
and its ratio of silica was higher than kaolin. When the composite particle was observed 
with the electron microscope, particles are spherical and kaolin was thoroughly covered 
by white carbon. 

[0036] [Example l] To the slurry (concentration 1.00%) of hardwood bleached pulp 
(LBKP CSF407ml), the compound aggregate particle slurry of the synthetic example 1 
was added so that it might become 10% per pulp oven dry weight, and to it, the sulfuric 
acid band was added 1% per oven dry weight after stirring for 1 minute. For 1 minute, 
as a yield improvement agent, 100 ppm addition stirring per sum total oven dry weight 
of pulp and a loading material of the cation Pulse Amplitude Modulation (HAIMO lock 
DK-1500) was carried out, and after stirring, a little sulfuric acid bands were added so 
that pH might be set to 8.0"8.5.Using this pulp slurry that carried out preparation, 
paper was milled so that target basis weight might serve as 64g[/m ] 2 and Kaminaka 
ash might be 10 % of the weight with a square-shaped extract machine, and it dried 
after drying and with an air blasting dryer (50 **, 1 hour) with a press, and the sheet 
sample was produced. The density of this sheet, a whiteness degree, opacity, and 
breaking length were measured, and it was shown in Table 1, 

[0037] [Example 2] In Example 1, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 2. Measurement evaluation of 
the physical properties was carried out like acquired Example 1 with a sheet, and the 
result was shown in Table 1* 

[0038] [Example 3] In Example 1, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 3. Measurement evaluation of 
the physical properties was carried out like acquired Example 1 with a sheet, and the 
result was shown in Table 1. 

[0039] [Example 4] In Example 1, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 4. Measurement evaluation of 
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the physical properties was carried out like acquired Example 1 with a sheet, and the 
result was shown in Table 1, 

[0040] [Comparative example l] In Example 1, the sheet was produced on the same 
conditions except having used the granular material of calcium carbonate (product 
TPmade from Okutama industry 121). Measurement evaluation of the physical 
properties was carried out like acquired Example 1 with a sheet, and the result was 
shown in Table 1. 

[00411 [Comparative example 2] In Example 1, the sheet was produced on the same 
conditions except having used the composite particle of the synthetic example 11. 
Measurement evaluation of the physical properties was carried out like acquired 
Example 1 with a sheet, and the result was shown in Table 1. 

[0042] [Example 5] In Example 1, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 5. Measurement evaluation of 
the physical properties was carried out like acquired Example 1 with a sheet, and the 
result was shown in Table 1. 

[0043] [Example 6] In Example 1, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 6. Measurement evaluation of 
the physical properties was carried out like acquired Example 1 with a sheet, and the 
result was shown in Table 1. 

[0044] [Comparative example 3] In Example 1, the sheet was produced on the same 
conditions except having used kaolin (product made from CAD AM Amazon 88SD). 
Measurement evaluation of the physical properties was carried out like acquired 
Example 1 with a sheet, and the result was shown in Table 1. 

[0045] [Comparative example 4] In Example 1, the sheet was produced on the same 
conditions except having used the composite particle of the synthetic example 12. 
Measurement evaluation of the physical properties was carried out like acquired 
Example 1 with a sheet, and the result was shown in Table 1. 

[0046]The physical-properties measurement evaluation result of the above Examples 
1-6 and the comparative examples 1-4 was shown in Table 1. 

[0047] [Example 7] To the slurry (concentration 1.00%) of hardwood bleached pulp 
(LBKP CSF407ml), the compound aggregate particle slurry of the synthetic example 7 
was added so that it might become 10% per pulp oven dry weight, and to it, the sulfuric 
acid band was added 1% per oven dry weight after stirring for 1 minute. For 1 minute, 
as a yield improvement agent, 100 ppm addition stirring per sum total oven dry weight 
of pulp and a loading material of the cation Pulse Amplitude Modulation (HAIMO lock 
DR-1500) was carried out, and after stirring, a little sulfuric acid bands were added so 
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that pH might be set to 8,0-&5.Using this pulp slurry that carried out preparation, 
paper was milled so that target basis weight might serve as 64 g/m 2 and Kaminaka ash 
might be 10 % of the weight with a square-shaped extract machine, and it dried after 
drying and with an air blasting dryer (50 **, 1 hour) with a press, and the sheet sample 
was produced. The density of this sheet, a whiteness degree, opacity, breaking length, 
and the loading material yield were measured, and it was shown in Table 2. 
[0048] [Example 8] In Example 7, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 8. Measurement evaluation of 
the physical properties was carried out like acquired Example 7 with a sheet, and the 
result was shown in Table 2. 

[0049] [Example 9] In Example 7, the sheet was produced on the same conditions except 
having used the compound floe of the synthetic example 9. Measurement evaluation of 
the physical properties was carried out like acquired Example 7 with a sheet, and the 
result was shown in Table 2. 

[0050] [Example 10] In Example 7, the sheet was produced on the same conditions 
except having used the compound floe of the synthetic example 10. Measurement 
evaluation of the physical properties was carried out like acquired Example 7 with a 
sheet, and the result was shown in Table 2. 

[005l]The physical-properties measurement evaluation result of the above Examples 
7-10 and the comparative examples 1 and 2 was shown in Table 2, 
[0052] 
[Table 1] 
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[0053]As shown in Table 1, in the calcium carbonate silica composite particle which 
manufactured calcium carbonate of Example 1 and Example 2 as a raw material, as 
compared with the case of only calcium carbonate of the comparative example 1, the 
density of paper was falling 4 to 6%, and the loft was accepted. 0.8 to 1.0 point, opacity 
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was rising 0.7 to 0.8 point, breaking length also became high 27%, and. the whiteness 
degree had few falls of the paper durability by loading material internal. 
[0054]In what ground the calcium carbonate silica composite particle in which Example 
3 carried out stoving with the Sand grinder, the density of paper was falling 10% and 
the very high loft was accepted. 1.6 point, opacity was rising 1.3 point, breaking length 
also became high 47%, and the whiteness degree had very few falls of paper durability. 
[0055]In calcium carbonate and the titanium dioxide silica composite particle of 
Example 4, the density of paper was falling 6% and the high loft was accepted. Since the 
titanium dioxide was composite -ized, a whiteness degree and opacity were rising 2.5 
point, breaking length also became high 47%, and there were very few falls of paper 
durability. 

[0056]By what was made into the acidic regions of 5.7, the pH of the last reaction 
mixture of the comparative example 2. The ratio of silica of the ratio of calcium 
carbonate and silica was higher than calcium carbonate at 25^75, since calcium 
carbonate was the spherule thoroughly covered by white carbon, there is no loft and 
opacity fell [ the whiteness degree ] 1.4 point 0,4 point. Breaking length is almost 
changeless. 

[0057]ln the kaolin silica composite particle which manufactured kaolin of Example 5 as 
a raw material, as compared with the case of only kaolin of the comparative example 3, 
the density of paper was falling 8% and the high loft was accepted. 1.2 point, opacity 
was rising 1.9 point, breaking length also became high 40%, and the whiteness degree 
had few falls of paper durability. 

[0058] In what ground the kaolin silica composite particle in which Example 6 carried 
out stoving with the Sand grinder, as compared with the case of only kaolin of the 
comparative example 3, the density of paper was falling 12% and the high loft was 
accepted. 1.5 point, opacity was rising 2.4 point, breaking length also became high 47%, 
and the whiteness degree had few falls of paper durability. 

[0059]By what was made into the acidic regions of 6.5, the pH of the last reaction 
mixture of the comparative example 4, The ratio of kaolin and silica is 20-80, the ratio of 
silica is higher than kaolin, since kaolin is the spherule thoroughly covered by white 
carbon, there is no loft, and whiteness degrees are 0.2 point and opacity. It fell 1.0 point. 
Breaking length is almost changeless. 
[0060] 
[Table 2] 
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[006l]As shown in Table 2, when the particle diameter of the composite particle of 
Examples 7- 10 was 10 microns or more, a loft, a whiteness degree, and opacity were 
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high, there were also few falls of paper durability and their loading material yield was 

dramatically high at 43 to 47%. 

[0062] 

[Effect of the Invention] Carrying out heating stirring, after adding and distributing 
inorganic particles at a silicic acid alkaline aqueous solution and preparing a slurry, 
holding solution temperature in the range of 60-100 ** and adding acid - silica - sol 
was made to generate and loading material containing paper provided with the 
following characteristics was obtained by carrying out internal [ of the inorganic 
particles and the silica composite particle formed by adjusting the pH of the last 
reaction mixture to the neutral ■ weak alkaline range ] to paper. 

l) 3 [ excellent in optical properties from which the high paper of a light and thick loft is 
obtained, such as two whiteness degree and opacity, ] - though it is bulky, the yield of 
four loading material excellent in paper durability (breaking length, tearing strength) is 
high 
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Abstract: 

PROBLEM TO BE SOLVED: lb obtain a bulky loading material improving yielding 
percentage, capable of expressing bulkiness with a little pulp without inhibited 
interfiber bondings caused by loading material particles distributed among the fibers 
and simultaneously improving whiteness and opacity and provide loading 
material- added paper. 

SOLUTION: Inorganic fine particle-silica composite particles are produced by adding 
and dispersing the inorganic particles in an aqueous alkali silicate solution to prepare a 
slurry, subsequently heating and agitating the slurry and adding an acid while keeping 
the temperature of the slurry at 60"100 o C to produce a silica sol and adjusting the pH of 
the final reaction solution in the range of a neutral to a weak alkaline value. Paper is 
produced by adding the same as a loading material inside a pulp slurry. 
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